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Abstract of W09958451 

A titanium oxide sol containing chlorine ions and 
at least one Bronsted base other than chlorine 
ions, preferably selected among nitrate ions and 
phosphate ions. The titanium oxide contained in 
the sol preferably consists mainly of brucite type 
titanium oxide. This sol is produced by 
hydrolyzing titanium tetrachloride in the presence 
of at least one Bronsted acid. A thin titanium 
oxide film formed from this titanium oxide sol is 
excellent in photocatalytic activity, transparency, 
adhesion to substrates, etc. 
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(57) Abstract 

A titanium oxide sol containing chlorine ions and at 
least one Bransted base other than chlorine ions, preferably 
selected among nitrate ions and phosphate ions. The titanium 
oxide contained in the sol preferably consists mainly of 
brucite type titanium oxide. This sol is produced by 
hydrolyzing titanium tetrachloride in the presence of at least 
one Brensted acid. A thin titanium oxide film formed from 
this titanium oxide sol is excellent in photocatalytic activity, 
transparency, adhesion to substrates, etc. 




CD 

m 

CO 
H 

i 



(5imm — 

tt«n » a- > * ± wft -f * > © * b a n z> *>< 1 1 -a © y u > 



7/l"<=:7 
AM 7/U*=l7 

at *-*HJ7 

^<7/U— *> 

CA 

cf «p*7-7y# 



AE 
AL 



AU 
AZ 
BA 
BB 
BE 
BF 
BC 
BJ 
BR 
BY 



CC 
CH 
C 1 
CM 
CN 
CR 
Cf 
CY 
CZ 
DE 
DK 



DM h" ^ — # 

EE x^h^r 

ES **<-f > 

FI 7 4>7>Y 

FR 77^ 
GA 

GB 5?B 

gd tru7? 

G E *OP^7 
GH 7" 

gm is>\:r 

GN *~7 

GW ¥=7 ■ r-y-* 
gr *y*.t 

HR ^B7f7 

hu ^vary- 

ID ^>K*C7 

IE TJiVySY 

IL ^71^ 

IN << ^ K 

IS 7-f^^^K 

IT -f*y7 

J P B* 

KE 7=7 
KG 

KP itW& 

KR ft® 



KZ ^3^7^^> 

LC *fe>h/l^->7 

LI y t7^>a^^> 

LK XV • 7>* 

LR y^y7 

L S UV h 

LT y K7=7 

LV 7h^7 

MA *Dya 
MC 

MD ^AsYVt 

MG -*9Ux%A> 
MK K=710j.-=/;*7!7"w7 
#*lS 

ml -*>y 

MN 

MR *-U^-7 

MW -ryVJ 
MX 
NE 

NL *7>? 

NO /-yu^x- 

NZ ^-yy K 

PL #-7>K 

PT ^|»^ 

RO /U— 7^7 



RU P->7 
SD 

SE *7*~r> 

SG 

SI ^nry x - r 

SK Xu<? T *7 

S L /X7 - U** 

SN •fe^Xf/U 

SZ ^7-/7V K 

TD *"*-K 



TG 
TJ 

TZ 9><f=-7 

TM I*^*pCs*$r> 

TR h/P= 

TT Hx^K. h,<* 
UA 

UG 7*r>y 

US *@ 

UZ 7X-<***> 

VN ?4*h7J> 

YU ^ 5 

ZA S77y**fcS 

ZW v?>/<7*:r 



0: 

ITr 

I 
i 

8 
5 



WO 99/58451 



PCT/JP99/02507 



»» i, 

m m m 
a m # m 

ft* t'©iwn izj&mLftwtit 1 ?* ><omm. &&zswtit^? >vji> 

« » ft ff 

^>**#6tlS (9ft¥ftjlllft3jK. P. 5 1 4-5 1 5). 

tSflffifc^TMfcttftLT^S (XMIffc# 1591, lii^, 
P. 1 2 9 5 ( 1 9 5 6 *0). ^iCiSi, 4iLTlim*6 



WO 99/58451 . . PCT/JP99/02507 

2 

>rt*##T§ z. tlztzz 

7*©*^* %m%^\z^^yy )v 

;p & # 9 x-$> y ^ x ^ 7 * fc £ »caflr t , wtit9- * ><d mm £ e © 

y t>©T»0 , ;i/^JUM^3. 0 2eV, 

#3. 23eVifiO. 2eV<Di*^5:i!; c k5 (t7i^73 
1 ( 1 9 9 6 ) No. 10, P. 8 17). £ 0X*;U*-£j&> & j(x * 



WO 99/58451 . . PCT/JP99/02507 

3 

&o ^fci*7tMii<h LT©*Dj|te3:< I^T^/i^. 

8WttO*^»lli:t5:t*l?I«T**t,OI4^<, ut^-j 

tt*«k<f*fc«>K:t>. »fc3 l *>ttM«gtt®**£|Bj«fca tt ^ T 



WO 99/58451 1 PCT/JP99/02507 

4 , 

5? « © fi ^ 



WO 99/58451 • • PCT/JP99/02507 

5 

t>i3j;^t>M©yi/'>X77 F»Jfig£'>fc< th 1 

m&±$tsm<t?*>V)is<D®mm> tvt>n* bmmt? 

\z, zwmmmzk omm-znrcwtit^? zwtit^? >s^£ 

2 e. \z. *%w\z£tiit. 75-10 o rofiTKHEg^^^^ >^ira 

5 v^mmcDm&oumifomT'mmk^* >*ix\7kftBTz z. tz&m. 
t?z>. m.m-i-*>t, mwt^ ^urnrn^ *><D^-r n^-^ 

55 §8 £ ^JST * #> O M. & <D M m 
t(D®%&, *±tf29ltti:t)iJi)T«tiTi>5, 



WO 99/58451 . PCT/JP99/02507 

6 

tpiztsn&mmy u>x^y Ft&moimte. ®WL\z¥ffiLxw&Lx 
v>< *>o)i$mmte!ff£ L<\t*n*><D&m&£LT 5 o~i o, o o 

Oppm, ££>f;:$?£L<telOO~4, OOOppmT&£„ 
£i£ft< *>£7kft^>t;:j$?||£LT^<5o -® ft »c d 0&te 7 J< ft fcfc 

e. y ji/ * ©&ft < * > * fw«i-r * l & ^ o & . 

o £ si (D k « 43 a; # a « t <d % * 14 *« ft ± r s t> o t % a e n s . 



WO 99/58451 . . PCT/JP99/02507 

7 

(c&^-f 5 0 p pm&±^£ft3 d (htcJ: 0 dco&^f 

KM, V)l*(DiM.m-i *>tzEtf£< UK) , ^IHitiO, 0 

S U^HiBtt 1 0 0 ^4. OOOppmT^. 

(«fcfi!ijpite&< . ^tie>o^th*T^^-r i ^ jn^^fb o . i~ 

2 0 0 t;P£^5£^i&B£T3;i,h^T#<i>. 

K^tctl:, WiBISHfci^^'r *>£cfctf&3jt>f *>&ft 

±? s ts n m $u © s it ? ? y v ) v g & « ; u ^ ; u m m n 1 7 -r $ - a m & & 

£&&$Nti?-* >^/;unit^, 8&K©S9§tt. ftMiitticfin 
1 o-iooux^JK, 5o~i oo%^snTnntuoi 

fifo»«tt*«fijftfi:5 n tied; 0 £9!ttfcliK3**fc£fc£0,j;3 
^tt-*SfO¥i§figT0. 0 1-0. liim0lSl*JffSl^. 



W099/58451 • ' PCT/JP99/02S07 

8 

ti&ffi&£ zs&w&z £ 6 izfttbzitibiz tt, ^Jtttsato. oi~o. 
tewmm (^fl) tto. 0 5~i o^;u/u «, 

tfc&te. Jft L<tt-*Sf tLTO. 01-0. 1 ULmT°foZ> B 1)1 

tt¥fctt«*«#*l,<ttO. 0 1-0. 1 M mT, ttS9«*!2 Om 2 / 
g & ± T & -5 . 

fc»»cr/;HC7K*tt»»?-S^«, «AtflO-10, OOOppral 
*?)lt)Vu-x, JL3-)\,±)lU-X. CMC, »ttfc£j&t#aT**. 



W0 99/58451 ' PCT/JP99/02507 

9 , 

% /*©a*»r4««OJP«fcLT0. 0 1-0. 2mm 

fttttfS4lriOT 8 0 0 T:ttS#|ST»4. Sfc, 
*fc**>S:£#£-ra»£tt, *©******f-r*fctt7 OOtK 

©*iB^©tf*tt©Ai,^ U©«v»ffjRo»a«f^jaBicft«. 



WO 99/58451 PCT/JP99/02507 

10 , 

mt^om^mom^ o . 05-1. owmfiT&& 0 

mtt\ZM?%&m®&te0%\Z&®\ZtZZ>tf, mt 

^*>*i?*mmm\z^£\zWLm2nTLz^Ktemm&m< &*. & 

:M Mi|kf^>^t LT («*tf, 50%I 
iintHC 1 &££Jn*., $ £ £W»-f * >*3 «fc tf&i?^ * £©<i> 



WO 99/58451 PCT/JP99/02507 

11 

tttHttif$l/<feH. $?£ LVilffliftft^^ >©Sig« 0 . 05-1 

o ^eju/ u y d omt&it?-? >7k®m*mm LTrnftftM 

rtiK*izmfc9-*> (Tio 2 ) ©Sf^t^c>/j^i#en^ 

0 5-1 O^Jlz/iJy hjPtftSOT, 



WO 99/58451 PCT/JP99/02S07 

12 , 

J0*#tf fc*5tt.5fiflGtt 5 Ot^l, Hitter* >*fcfc©»jft&<& 

cTOiti^T, -«Wfctt^-*< hfifciu^tu, iimc 

Jfc«T^«>7 5-1 0 Ot;, »*L<tt85-95X:fc:lni»LT*3#. 

»tsi«*i 8 5 - 9 5 t©«^ii8 5x:~mm<Dm&<Dm&mm'vm 

£rS£&a> S> . iP7jc^»fi^$ 5 o , CE*±Bg&{b3 1 * j& & 

#$L<ttO. 5t:/minKJ:T3b5. 

0. Ol-o. 1 u m®$£ffl©iiigilte©J;^ fco^fts. 



WO 99/58451 PCT/JP99/02507 

13 

£rtkfcvOPttK**^a*fct«i»&^aaT*0*iQ, tt7Kfet - 

fc«k D£$-f 1 0 , 0 0 0 p pm*il:^5j;5 

a*. «ft£*fc£#aui§iiraT*ft. tt*<*>*ti o, o o o P P 

JB A. *ft6©>f*>©mtbT, ffH<(i50-10, 000 
lfl/>^'jD-^i:0-|jf : |^ i7J ^. ;k 7ir h >ft£fia 



W099/584S1 PCT/JP99/02S07 

14 

i i- 

£ © HUfi « £ £ ft 3 0 T ttfc ^ . 

ttfc«Sli«i6©ttffc^*>©£W*KmT©«);5Kl,Ti»:£L£. 

if<b^^ >©±I^^S^TS5^-*< h (B r o o k i t e ) 
£L 7t^-f (Anatase) i, HiMRu t i 1 e) S©3 
«©X«tr-*ttatt«i (JCPDS*-Hft») Km* 
oTH^»i5|^„ ftK^JU— ;fr-f hi, y^-ifS©;*^ > 
* (^gtfcl 00) 0d fit tt^n^n 3. 5 2 (HftiBl 2 0) *5j;tf 
3. 51 (ttlflOl) -CX&®$T\Z&\i & C u W^Tte 20^28. 
1° ttifi£&3. f©ft^i(J29T0. 1° ^TtibD, *fc*©T 

hS«dI^3 . 4 7 (ft AS 1 1 1 ) c 
tl6=t©e-fl:*ttS29H 2 8. 1 - 2 8. 5 °#jfiT*0»H 

S fcT-2©3*£Jfc ®©fcf-^3;|£) / ( = #*t 

JI& £ kf- £ 3£;g) £ 7;U— hii7t^- ifi© 

©*<>e-? (1 1 0®) *±B©=##*ft.5fc!-*©a«tt (;p 

&#*fc.^lK©fflj£ttXll!5Itfg|fi(g¥Sm(flOS!|, R AD - B P 



WO 99/58451 PCT/JP99/02507 

15 





J CPDS <*-KJ 


M) 


Brookile (29-1361 


D) 


Anatase (21-1272) 


Rutile (21-127 


5) 


dm 






dm 




mix. 








3.51 


120 


100 


3.52 


101 


100 


3.25 


110 


100 


._ 2 — - 
""3.47 


121 


90 


1.89 


200 


35 


1.69 


211 


60 


in 


80 


2". 38 


004 


20 


2.49 


101 


50 



*iti 

M^ttte, (W) IStMit>^-ti0A-fX/-^- (J I 
S K 6 7 1 8 mU) TtRU^L, TIE 3 MWflfibfc. 
® • • • • 'W 2 . 0 

o • • • -^-rx^2. 0%^±5. 0%*?^ 

X • . . • a<X$ 5 
ftttMSIBtt, m-i >2&m*mm\zm$iL. 7yy?7^b (365 
nm) ^^n^3^^2. 1 mW/ c m 2 T 3 0 & NUB It L, g^y//® 

© • • • • £ < 51£UTV>3 

O - • • • iIfeUTV>ftV>aB#rt«fc3 

X • • • • JgfeLTVi^Vi 



WO 99/58451 PCT/JP99/02507 

TlfffiLL 

O • • • • S&Ulfc + Xtffc^ 

o - • • • aitK:*x^o^T^4a»*«*s 

x • • • • ill: Y&wtiifitoz 

f*»tttt»tt J IS K 5 4 0 0 KUPftLfcSfiS^-^feTfrofc. 
lOSr^lmm, Stftftl OOTfTofc. 

( J I S K5400) ICiofc, 

H^ffJ 1 

IHJfiffc^* XJES9 9. 9 %) ICTKSriJO*., El<bf^>il^ 0 . 

2 5 ^ji// u y h;p (iibf^»ii2ii%) £fc*«fc -5 

ufco i u y h;u*E i tc^-rataEj^^is^^oRjti: 

ffC^AU. »J&ttifi (104t) £TiH*&L. 6 0 ft&l&W LTM 

«fta*fttfefc*iai (*) 8*«s«f siiG 3 a*! li^jBi© P h 

Slfilft4<^ftl/fc. *t«8SNO, ^ft><!:LT3, 000 
p p m H & -5 J; -5 lc m IB VOU fC & An L tc . 
±iB^ct -5 fctt*^ *>:fc .ktfSISK *>&W81 Lfctt^fc^^ > v*;i/ 

iliCjltlTl., OOOppraiHOlfc. :0 7JHi 1 BSX±M&L 



WO 99/58451 ' PCT/JP99/02507 

m*x&® formate . tvmm* xne-^&gjt C7*;u-#< km 
i 2 i ffi(Dfc?-*&g/H##Sfc* -fcio . 35t, 

£3ft£Jtfr 6 7:J-*--tfSJj&*8J4 Oli%, ?>-#-f hS^fcU6 OS 

(sio, &a?o. 2 5 a*%) Lfc. 

TtottfffliUfc. III. mj^coSn^fi^^ lOOttLfc. 

nfc»«i 3 ic^t. 

2 

\z* mftnmm i 1 m v t anna («) a§na4 o ccfc&ii 

£ it, 



WO 99/58451 

18 



PCT/JP99/02507 



18 



A 



\K 2 } 

VJ f-» ~N 


in • m 
cm in cm 

r-H^^Si^^as^ !: % % % W H 
O O O 


in in 

CM CM 
O O 


f — - / — * 

o lW 

A ~ 
+? 6 
V a 
U a 


O O O O O O 

CM y—t ■ r-4 LO OJ CD 


1 1 1 1 


\ tlmJl 

V S 
a 

S a 


O O O O O 
O * | | U5 ^ | | O % O % | O 
io O O O 

rH t-H rH t-H 


1 1 1 1 


5 S 

\ tlmfl 

v B 
Wk a 
«H a 


oooo oooo 

O^O^O^OatO^OsiOO 

in o t-i o o in to 

f-l CM »-H < 


O O 
O O 5 

o o 

r-H r-H 


t iPk 
* 4> « 
vK ^ „ a? 
H A o njsg 
>h > — ttS 

^ C/7 


in 

CM 
O 


in 

CM 

1 1/ 

o 


i\ T 

^ « 

Is 


r-H 

O 


rH 

* * * 

o 


r-H (M 

"N — \ 
1 ill 1 ON 

■n *J *\ 44 
J*\ « M 
H * 


f-H CM 


T-H 

* 

O «s 5: 5: 


w 


. ^ ^ ^ ^ ^ ^ 


* * * * 


S *6 S Dlr 
*8 ^ tt «B 
« 4Q 4J 


1 


H N M ^ 

c 



WO 99/58451 ■ PCT/JP99/02507 

19 

1 § 

* 2 <£>{fi £ Lfc. tttfcfll 1 t 2 x h y JLJ- fry is U fr- h 
Hfifcffi] 3 ~ 1 2 

ila^?:^ 3 t3 7K "t" 0 

3 ~ 1 2 £ *>«0i| 1 . 2i»^BtT*?ft. 

ii^ i 3 

^@7K 9 5 4 ml $01 H^-rS«E?&=NlS#fr0S^»»CSAL> 9 
5*CtJni&Lfc. ^ftlCil^PO, ^t>tLT 2 0 0 ppmtftS 
«k 5 IC^jbPbfco «#jfcf*£*?| 2 0 0 r pmCft-feftiJJP,, COtK»* 
\ZWi&it^2> (Ti^li: 16. 3lt%. JtS 1 . 59, ft ft 9 
9. 911%) 7Kit4 6ral 5l55ml/mi iKOl^tglSSCSI 

BSllLffc^^^pft^O. 2 5 m o 1 / U >y h fr (Wtity^^ >i^2l 
«T**7ft2 ^l:MtMJ« (10 413) £TM 

T^^bfc^^^s^mMittif tcct on**, ph=i. 9 (£*>f 

*> 6 0 0 ppm, M-ft> 2 0 0 ppm) tLfci, in ffl IS #J <!: 



WO 99/58451 PCT/JP99/02S07 

20 

LTO. lliXSlDLT, 8^f^>y^ (TiO, m 0 . 2 5m 
ffitf) tr-£3£&) / ( = tf-^&g) JtttO. 3 8, 

)im(Df( >tf-^»«) / ( = #^m«i:*fc:-^3i*) Jttto. 05 
t^-^^c. z:n^ ?>^i6s tSHfc^* >«^;w-*< 7 0 . 0 

Jl/f;H^|!) 1 . 211%, 7^-^-ifM*t^j 2 8 . 811% 
tBETSti?) JM^ Lfc uOlStfOJrtllifi 140m 2 / g T 

nmm i 4 

i tm cix\7kftm&ft\zT. mmt?$ y&mfcftm-zit o . 

2 5 mo 1 / 'J y V)l(Dmt3-$ >£^t? VOUfeWfc. *&jS*r£frfc 
om\z, z.<DV)l%M%\z&r)mmi£lkmit?? >mg.% 2 . 5mo 1 
/ U s> Ml/ (BMfcf * >&|? 2 0 <!: L fc $ tc« fs. M «r fc«fc 0 » 

Jfcfc'T *>%® 1 , 2 0 0 ppmHt 
JgifSrNO, 'ft>ilT2, OOOppm, ii^PO, -f 
*>tLT 1 , 0 0 0 p pmldfcS IdiltffevOHCgsiJDLfc. ±12 o 

'J fz^7;P3-;i/$l2 ©llC)S:5J;^:i^LTiftf^>yjl, 
(TiO, 3§0. 5mol/U»;hW <hbfc„ 



WO 99/58451 



21 



PCT/JP99/02507 



CO 



G 

m 





^ LO ^ LO ^ LO N 


DC eg 


G 
■fr 

^ nn « 
6 -J 
8! tt 


i o o> O O 


O LD =5 5 
00 00 


»• — x 

-A 

* n 
B ^ 
Is 


/*"^\ /""N /^~N / \ /p^S /*"\ x^v 

U9UOU0OOOOOO0O 


X X X X 


* & 

B * 


©©©©©©©©©©©@®® 


x OOO 


See 

* 


@o@@@o@@@@®@®@ 


© o © o 


na 


©®oo®®oo®©©®©® 


OOOO 


si 3 
as c 


oooooooooooooo 
oooooooooooooo 


o o o o 

OOOO 

rH ^ 


^ $ 5 ^ 


O H n CO ^ 


H CM CO ^ 

s 

® 55 25 25 



WO 99/58451 PCT/JP99/02507 

22 

CD 7* U > X f v KtSA^Itfns^^K th lifiiJi^^^, iDlf 

&i0Sttci$iTS{bf^ ><Dnm*wf&L terns, mmfc&w\z 

tit-ox, mtt±<Dmm\tmj\vktf$ ) r)^ zommzm^ttrnw^mo) 
&m\zK?Tftmmftmtfmmzftz>o 

&(Dtc®<Dm}&m\z&w%ytMmm<DfcT*ffi±L, ^tmmm^m < m 



WO 99/58451 ■ • ^ PCT/JP99/02507 

t t 

' .1 

fflf * © te. h .. 
2. mu?v>7.Tv pes**, ma^:*^ »»>r^->, eo^® 

3 . M IS 7* I/ > X -r-y K*S*<«j»>r #>£<fctf«R>f t>C5Hf n 

lt< *>©£ff-*<h LT50-10, OOOp pm^tffflt^Jl 1 ~ 3 <D 

5. «ftf^>*i^tttEO. 0 1-0. Um$tnS*ll~ 

6. ¥*S&ft#0. 01-0. UmfJtgSt^2 0m2 / g & 

^sft5t<jsi~5 ©n-rna* i mizmmtDMit?-? >V)v, 

7. ^^b^^>^W*^0. 0 5-10tJP/tJ»;hJPT?*5»*| 

i-6©^fn*>i mizBWKDmtT* >>/)i, e 

8. 3 *»ttE5#;p£ l o~ 1 0 , 00 Oppra^tJilfii 

9. £e>{c, ^«^j$^tfw*ja i - 8 onfn*> 1 mzumnmit 
i o. sti#7^j^'j^- hTfc^sf^Jit 9 \zum<DmtT? 

&w#js i ~ i o ©urn^ i qifciB*©*^^^ >y;u. 



WO 99/58451 PCT/JP99/02507 

24 , 

*#© + *> saw: tut *i> < tb-mx&zm&m 1 2 ^©©SMt^* 

14. mtttflz y 5 y 7 X, &JB*3J:tf;tf7;*©'t«)&* &a»iftfc*l>< 

2 icie**©®^* >tSfHo 
1 5. w^js 1 ~n©^rn^ 1 jhke*©^^* >v*ju£s#h 

1 6 . 86 IB t755/n, #57., 7y7>?y 9 , jffi 

*5«ktf*#j&> satfftfc*i>&< fb-ijs^&aiiss i 5 iB«©»<k 

17. ^I/>X77 Ftt* e>a«*ia4>fc < tfe-l£t±0#4Tl: 

^->^^©fi!i©7"'i/>x7 i ^ f&s©'>& < <h t> i m&±&istswt{t 

18. ®U7V>7> ; rv F*#, MB. Aft, tra»», 

^ i*«p»t-r s«f*3g i 7 niBiic©if^5 1 ^>y;i/©^ii^& 0 

1 9. ;:*>fc«fctf&*'f ^^©^©T'l/T.xy Kifeift*© 
^#£l^:t>©£H-M£LT5 0 ~ 1 0, 0 0 Op p m \Z M M T 3 CI 

S8*#E 1 7Sfc«l 8 fciB*©*^^^ >y*;p©ij[jgft 0 

2 0. h$I271/>7^^ F4fc«#, E8®K *>*5j;tf#K^ #>©n 

T ti^-^*fctt5R*&^triii*^ i 9 tclBife©®?^^^ >7;i/©^ig 

2 1. m*jsi 7-2 o(D^rn^imizmm<D^m\z^i)mm^n 



WO 99/58451 ■ ^ PCT/JP99/02507 

2 2 . ^i/>7f7 $ jikfns 'j>tz < t&~m&±<DW&T t 

2 3. ffi&7U>XTy K®#, lilft, gift, bTDifttt, 

2 4. tftfc-r *>R«*#'f*>Kn0ioyi/>Xf H4tt»©5R 
©It-T ^>^^H"M<h LT 5 0 ~ 1 0 , OOOppmlCl 

8t5iitstatt5ii*i2 2 2 3 \zmm<Dy*)v-t)'( hm 

25. i*I 2 2 - 2 4 ©Vi*rn^ 1 JSfc IE.** J; 0 Mii^n 

T ic: , 7 5 "C — ^ftttoDHjfioiiftisBHTBg^bf 1 ^ >& in 5 
27. &m-r *>&&tfmwt-( »*<t>©^fnii>-*tfc 

lil^^^n^^ttlilT50-l 0, 0 0 0 ppmCiit§: 
2 9. il^^^^^li^fe^/i&ffltTEg^^5 1 ^>0j!]D7X^^^fT^ 



WO 99/58451 • ■ ^ PCT/JP99/02507 

•5iiMJS 17-20. 22-24*5i«26~27 ©Uftl^ 1 JglCgE 



WO 99/58451 



PCT/JP99/02507 




FIG. 1 



INTERNATIONAL SEARCH REPORT, 



International application No. 
PCT/JP99/02507 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 C01G23/053 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 C01G23/053, C01G23/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EX 



JP, 11-100526, A (TOTO Ltd.), 
13 April, 1999 (13. 04. 99), 

Claims ; Par. Nos. [0016], [0035], [0020] to [0027], 
[0048], [0049] ; Examples (Family: none) 

JP, 07-089722, A (Merck Patent GmbH.)/ 
4 April, 1995 (04. 04. 95), 

Claims ; Par. Nos. [0010] to [0012] ; Examples 
& US, 5698205, A & DE, 4329129, E 
& FR, 2709482, A 

JP, 09-278443, A ( Showa Denko K.K.), 
28 October, 1997 (28. 10. 97), 

Claims ? Par. Nos. [0007], [0013], [0014] ; Examples 
(Family: none) 

JP, 02-196029, A (Sanyo Shikiso K.K. ) , 
2 August, 1990 (02. 08. 90), 

Claims ; page 2, lower right column, line 4 to 
page 4, upper left column, line 3 ; Examples 
(Family: none) 



1-16 



1-3, 5, 7, 11 



1, 2, 5, 11, 
17-19, 21, 29 



1. 2, 5, 11, 
17-19, 21, 
22-25 



| x | Further documents are listed in the continuation of Box C P~j See patent family annex. 



"A" 
"E" 



Special categories of cited documents: 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing date 
document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 



document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
&* document member of the same patent family 



"X' 



"V 



Date of the actual completion of the international search 
17 August, 1999 (17. 08. 99) 



Date of mailing of the international search report 

31 August, 1999 (31. 08. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 
») w 


International application No. 
PCT/JP99/02507 


C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 

A 

A 
X 


JP, 61-283629, A (Nippon Shokubai Kagaku Kogyo Co., 
Ltd.), 

13 December, 1986 (13. 12. 86), 
Claims ; page 2, lower right column, line 11 to 
page 3, lower right column, line 14 ; Examples 
(Family: none) 

JP, 02-196029, A (Sanyo Shikiso K.K.), 
2 August, 1990 (02. 08. 90), 

Claims ? page 2, lower right column, line 4 to 
page 4, upper left column, line 3 ; Examples 
(Family: none) 

JP, 02-014820, A (Fuji Titanium Industry Co. , Ltd. ) , 
18 January, 1990 (18. 01. 90), 
Claims ; Examples (Family: none) 

JP, 07-002522, A (Ishihara Sangyo Kaisha,Ltd. ) , 
6 January, 1995 (06. 01. 95), 

Claims ; Par. Nos. [0007] to {0009] ; Examples 
& EP, 581216, A & DE, 69307208, E 
& AU, 9342168, A & CA, 2101360, A 
& TW, 265355, A & ES , 2096152, T3 
& CN, 1093060, A & SG, 42893, A 


I- 2, 4-5, 7-9, 

II- 13, 17-19, 
22-24, 29 

20, 26-28 

I- 29 

1-5, 7-8, 

II- 16 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



HBSSfflfgi#^ 'PC T/JP9 9/02507 



A. B9i©JW-5#|f©$M6i (BSttltftffi (IPC) ) 
Int. CI* C01G23/053 



Wa*fTofcft/HfiBH!* (B^itffF^ (1 PC) ) 
Int. CI" C01G23/053.C01G23/04 



B#E2lfflJ?r$g&« 1 92 6-1 9 96^ 

B*m-£fflm%ffi%i2:® 197 1-19 99^ 

B*m&mnmmm'jm 1994-1999^ 

B*HHffl9rSa»4i« 1 996- 1 999f 



ran-*- 5 



EX 



JP, 11-100526, A (liimS^tt) 13. 4£ . 1999(13. 04. 99) tiffiM 
#<D*£lffl, [0016] , [0035] , [0020] - [0027] , [0048] - [004 

9] ,351fc«(7T51-fcL) 



JP, 07-089722, A (MJ/'f^jr'fWH^K^WrW^r) 4 4 J? 19 
95(04.04.95)#Wff*tf>« [0010] - [0012] , HJfctfij&US, 56982 
05, A&DE, 4329129, E&FR, 2709482, A 

JP. 09^278443. A (Bg»mxttS:^tt)28. 10J3. 1997(28. 10. 97)#m» 
*©«6ffl, 10007] , [0013] , [0014] ,nMW(77il-t£l,) 



1-16 



1-3, 5.7. 11 



1,2, 5, 11, 
17-19,21,29 



[x] cfflrogg#irfcj:iR^j^stL-cv^ 0 



taj mz«m<okixm-ctttt<, -torn.****** r TJ Hiim«Bxtt**B*ca*s*t&xtt-c*oT 



IBWtSTLfcB 

17. 0 8. 9 9 


BBB£8&0)«i£B • 


1.0839 


B*B*FlfJT ( 1 S A/ J P) 
BffiS^l 0 0-8915 
*JMH l ftBE«a<BETB4*3* 


03-3581-1101 (* 


4G 


9 3 4 3 


5$ 3 4 16 



WPCT/ISA/2 10 {12^ (I 9 9 8?7fl) 



mf%tti,m&% • PCT/J P 9 9/0 2 5 0 7 



x 
x 

A 
A 
X 



JP, 02-196029, A (Ultt&*4*3£3fc) 2. 8 J! . 1990(02. 08. 90)#rF!f 
#<0«£H, 82JC£T«»4?T-»4S2!E±f|J&3fT, £lfcfl<7T$Hfc L) 



JP, 61-283629, A ( S *«^^XHtt^:#?±) 13. 12 J! . 1986 (13. 12. 
86) ^2M^T^^llfT-m3M*TMl4^T, MMM 

(77$MfcL) 

JP, 02-196029, A(Uj|ftfeKlt*S;#tt) 2. 8 J! . 1990 (02. 08. 90) flfflFM 
*w$g|S, ^H^Tffil^ff-^H&iW^fT, HJ£0iJ(77;!l-fr L) 

JP, ,02-014820, A (f±f-f yilt^t) 18. 1^. 1990(18. 01. 90) 

JP, 07-002522, A (7JKSfttt3£*it) 6. 1 J! . 1995 (06. 01. 95) ttfHHI 
*0«SH, 10007] - [0009] , HSg0iJ&EP, 581216, A&DE, 69307208, E& 
AU, 9342168, A&CA, 2101360, A&TW, 265355, A&ES, 2096152, T3&.CN, 10930 
60, A&.SG, 42893, A 



1.2, 5,11, 
17-19, 21, 
22-25 

I- 2, 4-5, 7-9, 

II- 13, 17-19, 
22-24, 29 

20, 26-28 



1-29 



I- 5, 7-8, 

II- 16 



SSPCT/ISA/2 10 (1 9 9 8f7fl) 



